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I.    SCOPE  OF  1944  TEST  KIT)  FUTUR5  PLANS 
C.  M.  Haenseler 


Cooperative  Tests  in  1944 

Cooperative  vegetable  seed  treatment  tests,  started  in  1940  under  the 
direction  of  a  coimittee  appointed  for  that  purpose  by  the  American 
Phytopathological  Society,  were  continued  in  1944  for  the  fifth  conse- 
cutive year.-  During  1944  data  ^ere  obtained  from  a  total  of  236  indi- 
vidual tests  conducted  with  10  vegetable  crops  bv  42  cooperators  located 
in  30  States  and  2  Canadian  Provinces  ss  listed  in  Table  1. 

In  each  croo  except  onions,  seeds  fromi  a  single  lot  were  treated  with 
various  seed  protectants  and  distributed  to  the  several  cooperators  who 
planted  them  in  five  replications  of  100  seeds  each  for  each  of  the 
treatments  and  an  untreated  check  lot. 

In  most  of  the  tests  data  on  seedling  emergence  only  were  obtained  but 
records  on  v^eak  seedlings  and  on  damping-off  v^'ere  included  in  a  few 
cases.    ^Tith  onions  the  tests  were  of  two  types,  one  on  seed  decay  and 
damping-off,  the  other  on  smat  control. 


Plans  for  the  Future 

At  a  meeting  of  the  crop  leaders  held  in  Cincinnati  during  the  Annual 
Convention  of  the  American  -Phytopathological  Societjs  December  19445  it 
was  unanimously  agreed  that  the  type  of  cocoerative  tests  conducted  by 
our  committee  during  the  past  five  years  should  not  be  continued  in  1945, 
and  probably  not  soon  thereafter.    It  v/as  thought  that  the  purpose  for 
which  the  tests  were  originally  plarjied  had  been  largely  accom.plished. 
Large  scale  testing  might  well  be  resumed  by  the  group,  however,  as  soon 
as  we  have  several  new  seed  protectants  which  have  been  carefully  stud- 
ied by  one  or  more  individuals.    These  prelLminary  studies  shouJ-d  es- 
tablish the  approxLmate  dosage,  d.ustability ,  phytotoxic  properties,  and 
ease  of  handling,  before  distribution  to  a  large  number  of  cooperators. 

The  committee  recognized  that  many  questions  relating  to  seed  treat- 
ment problems  still  remain  unsolved  but  it  was  thought  that  m.ost  of 
these  could  be  more  efficiently  studied  by  individuals  than  by  large 
scale  cooperative  testing.     Such  problems  as  control  of  seed-borne  dis- 
eases ,  effect  of  seed  treatment  on  croD  yield,  and  compatibility  of 
certain  seed  protectants  with  legume  inoculants ,  etc.,  require  inten- 
sive study,  vvhereas  our  large  group  of  cooperators  could  be  expected  to 
conduct  only  simple  tests  which  could  be  added  to  their  regular  program 
without  serious  interference  with  their  ov/n  work. 
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After  considering  all  these  angles  all  of  the  crop  chairmen  agreed 
that  it  Tvould  be  best  to  discontinue  the  cooperative  vegetable  seed 
treatment  tests  for  the  time  being  and  to  reorganize  the  grouo  if  de- 
sirable after  preliminary  tests  conducted  by  various  individual  work- 
ers had  revealed  several  new  materials  v^hich  seemed  to  have  specific 
advantages  over  those  «o  thoroughly  tested  during  the  past  five  years. 

The  committee  hopes  to  function  as  a  clearing  house  for  the  time  being 
and  will  attempt  to  assemble  misceLlaneous  information  on  new  seed  pro- 
tectants from,  time  to  time.  ..\'hen  several  prospective  m^aterials  have 
been  tested  locally  and  found  to  have  specific  advantages  over  the  stan- 
dard treatments  the  committee  may  again  call  on  cooperators  in  the  var- 
ious states  to  give  the  new  materials  a  thorough  nation  wide  test. 
There  may  be  sufficient  data ■ available-  on  several  new  products. to  war-  . 
rant  a  large  scale  cooperative  test  again  in  1947  or  possibly  1943. 

•   V  .-      Accomplishments  To  Date  .  - 

The  results  obtained  from  the  five  years'   coooerative  test,  just  con- 
cluded have  gone  far  beyond  their  original  intention,  viz.  comparison  of 
the  relative  efficiency  of  several- seed  protectants  for  vegetable  s.ee.ds.; 
They  have  not  only  established  the  relative  efficiency  and  the  cptimium 
dosages  of  the  various  seed  protectants  no?/  commercially  available  for 
use  on  vegetable  seeds,  but  they  have  had  many  other  direct  and  indirect, 
effects  in  addition.    For  examiple,  they  demonstrated ■  that  a  large  group, 
of  independent  workers  can  cooperate  advantageously  in  solving  certain 
types  of  problems  that  lend  themselves  to  this  method  of  testing;  they 
have  encouraged  the  adoption  of  uniform  interstate  recommendations  for 
vegetable  seed  treatments,  a  very  significant  accom^plishment ;  they  have 
greatly  stimulated  interest  in  vegetable  seed  treatments  among  growers; 
they  have  im.pressed  seedsmen  with  the  Lmportance  of  seed  treatment  and 
have  encouraged  some  of -them  to  offer  treated  seeds  to  the  trade.  These 
accomplishments  have  made  the  cooperative  tests  of  value  not  only  to  the 
seedsman  and  to  the  vegetable  grower  but  also  to  the  cooperators  and  v/e  ■ 
hope  to  the  field  of  Plant  Pathology  as  a  whole, 

We  should  like  to  thank  each  of  the  many  cooperators  and  each  of  the 
various  crop  leaders  and  committee  members  who  worked  so  well  together 
to  make  these  tests  a  success.  They  all  deserve  credit  for  the  spirit 
in  which  they  worked  together  tov/ard  a  comjnon  goal.  We  know  they  will 
respond  again 'if  the  need "arises. ■    ■    ■   -    ^    -    ■       ^  • 


NEW  JERSEY  AGRICULTURAL-  EXPERBffiOT  STATION 
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II.     GARDEN  BEET  SEED  TREATI.^NTS 
L.  D.  Leach 


Garden  beet  seed  cf  the  variety  Detroit  Dark  Red  was  treated  with 
Arasan  at  3  different  dosages  and  with  Ceresan  and  Yellow  Guprocide  at 
one  dosage  each  and  planted  along  with  nontreated  seed  in  5  replica- 
tions of  100  seedballs  per  row. 

Thirty-one  tests  were  completed  by  cooperators  in  23  experiment  sta- 
tions and  the  results  are  presented  in  Tables  2  and  3.    The  19^4  tests 
are  rem.arkable  in  that  25  out  of  the  31  tests  shovjed  significantly 
higher  emergence  from  treated  than  from  nontreated  seed. 

The  best  evidence  of  the  effects  of  the  different .seed  treatments  is 
obtained  by  analyzing  the  combined  data  from,  the  tests-^.    To  produce  a 
homogeneous  group  it  is  necessary  to  eliminate  the  following  5  tests: 
43A  because  of  high  variance,  and  8A,  27,  35  and  3BB  because  of  low 
variance.    Two  of.  these,  would  also  be  eliminated  because  severe  crust- 
ing of  the  soil  prevented  satisfactory  emergence  of  the  seedlings.  The 
averages  and  statistical  analysis  for. the  26  tests  reoresenting  a  homo- 
geneous group  are  as  follows: 


Number 

of 
Tests  : 

Average  number  of  seedlings 

Average 

error 

variance: 

llT?!f 

Value 

Arasan 

: Ceresan: Yellow 
:             : Guprocide J 
:    1.0?  :     '1.5?  : 

Non-  : 
treated: 

0.25?  i  0.5?  :  1.0? 

26 

'  63.7    :  69.5  :  72.9 

63.3  :      65.1  : 

32.2 

I    U3.9  : 

193.77 

Significant  difference  19:1  odds  -  2.93;    99.1  odds  -  3.86. 


It  is  clearly  evident  that  all  treatm.ents  increased  the  emergence  of 
beet  seedlings  significantly  as  compared  with  the  nontreated.    There  is 
no  significant  difference  between  Arasan  at  0.25?,  Ceresan  at  1.0%,  and 
Yellow  Guprocide  at  1.5?.     Higher  dosages  of  Arasan,  0.'5?  and  1.0?,  were 


"Roessler,  E.  B.,  and  L.  D.  Leach.    Analysis  of  combined  data  for  iden- 
tical replicated  experiments.    Free.  Amer..  Soc.  ^-ort. 
Sci.  .44:.    323-323,.  i9A4.  .  . 


'Tablo  2.     Location,  time,  and  onvironnental  conditions  of  garden  boet 
seed  treatment  tests,  1/44. 


:      Soil  conditions  : 

Air  : 

: Plant - 

:  Mo  is-  : 

Preci- 

:temperature : 

Test:  Locality 

:  ing 

Typo 

:  pH 

:  ture ,  : 

pita- 

no. 

:date 

• 

•  I 

tion 

:  .Max. 

Min . : 

t 

I  • 

in. 

:  °F 

:  °F  : 

2 

:  Calif..  , 

:  .  2/14 

Fine      •  ••  • 

:  : 
i'  I 

•  .  . . 

sandy  loam 

:6.8 

: Optimum: 

3.01 

:  3o .  6 

.  33.2: 

3 

:Gonn. 

:  3/20 

Sandy  loam 

:6.2 

'."^ry  wet : 

0 

:  ,08.8 

62.9: 

7 

:Fla. 

:  2/19  • 

Peat      •  ■ 

:-6.2 

:Dry  : 

0 

:  86.3 

33.0: 

8A*:Ga. 

:  3/8  • 

Sandy  loam 

:3.6 

■:  Optimum: 

w 

:  88.7 

32.2: 

8b 

:Ga. 

:  3/23  ■ 

Gecil_  cla37 

:3..7. 

: Opt  imum : 

.3.64 

:  69;3 

42 , 9 : 

13 

:  Iowa 

:  4/17  • 

Heavy 

— 

:1^:;ry  wet: 

- 

:  — 

—  : 

14* 

:Md. 

.  10/7  • 

Sandy  loam 

-3.6 

■:  Opt  im.um : 

:  93.4 

31.8: 

17 

:Mass, 

:  4/18 

Gravelly 

sandy  loam 

/6.07 

: Optimum: 

1.96 

:  62.6 

:  34.6: 

19 

:Mich, 

:  4/29  : 

Sandy  loam 

:7.2 

:  Opt  imum-: 

•l;i6- 

:  ■  62  .2 

43.8: 

20 

:Minn, 

:  3/15'  : 

Silt  loam 

:3.3 

: Opt imum: 

3,03 

:  73.3 

:  36.7: 

22A 

:Nebr. 

3/1 

Clay  loam. 

.7.4 

:OptimAim: 

1.33 

:.  70.0 

30.2: 

22B 

:Kebr.- 

3/26  : 

Clay  loam  ' 

•7.4' 

: Dry   '  : 

3.34- 

:'  77.8 

39.9: 

22C 

:Nebr. 

B/7  : 

Clay  loam 

7o2 

:Dry  : 

1.24 

:  96.8 

68  i4: 

24 

:N.Y.  (a) 

3/1  : 

Silty 

. 5/io  : 

clay  loam. 

:7.09 

:Dry  : 

_  /■  /' 

■  30.9: 

25 

:N.Y,  (t) 

Black 

sandy  loam 

6.13 

:      -  : 

0.48- 

/  73.9 

'38.9: 

27 

:N.  Car. 

4/7     : Norfolk 

sandy  loam 

3.61 

:  T,^J"et 

4.08 

— 

.  30.8: 

29A 

-.Ohio 

4/22  : 

Silt  loam 

6.8. 

3-.14  ' 

. .  . .  - 

■■  -  : 

29B 

:Ohio 

4/26  : 

Muck 

3.8 

: Opt  imum : 

- 

•  .  .  -  ^ 

.   -r  : 

3  OA 

:Okla. 

3/24  : 

Fine 

sa]"idy  loam 

3.14 

: Optimum: 

0.38 

63.6 

38.9: 

3  OB 

:Okla. 

3/23  : 

Loam 

6.17 

:  Opt  imum  :- 

1.86 

66. 8 

■39. 0: 

300* 

:Okla.  : 

3/26  : 

Sandj^  loam  : 

:  Wet  : 

w. 

73..  a: 

64.6: 

31 

:Oreg.  : 

3/13  : 

Clay  'loam  • 

6.0 

:Dry      '  :' 

0.77 

39.8* 

36.3^: 

32 

;Pa..  : 

4/29  : 

Clay  loam  : 

^.0 

: Optimum: 

4.63 

77.1 

30.7: 

34 

:S.G.{Gh)  : 

3/2  : 

Sandy  loam  : 

3.1.. 

:  Opt  i.mum : 

3v01 

•  66. 9': 

43.'2: 

35 

:S.C„(B1)'  : 

5/27  : 

Sandy  loam  : 

3e72 

:  Wet  : 

1.48  : 

62.9: 

43.1: 

36 

:S.Dak„.  : 

3/22 

Barnes  loam"^ 

6'c3 

:  We-b  : 

0    '  : 

81.3: 

34.7: 

38A 

:Va.  : 

2/23  : 

Loamy  sand  :3.83 

7.13  : 

37«1' 

37. 9i: 

38B 

:Va.  .: 

4/11  : 

Sandy  loam  : 

6. .2  , 

: Optimum: 

■2. 37-  : 

-  7'4-;0: 

3D:4^: 

43 

•.Wise.  ,: 

3/24  : 

Silt  loam  ; 

6.4 

:  Optim.um: 

2,92  : 

81.9: 

64.2-: 

46* 

:Can.{B.C.): 

•3/31  : 

Compost 

: Opt imum: 

W  : 

83.9: 

33.9-: 

Days 
to  ' 
emerge 


13 
3 
6 


11. 
13 


17 
9 
10 

7; 

17 

13: 


Planted  in  greenhouse;'  all.  others  in  field. 
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significantly  better  than  all  other  treatments.    The  l.Ofo  dosage  of 
Arasan  exceeded  the  0,^%  dosage  at  the  5^  but  not  at  the  1%  level  of 
significance. 

The  emergence  from.  Ceresan- treated  seed  was  significantly  lower  than 
from  that  treated  with  Arasan  in  8  individual  tests.    The  fact  that  in 
7  of  these  tests  the  seed  was  planted  80  to  110  days  after  treating 
suggests  that  in  some  cases  chemical  injury  to  the  seed  during  storage 
may  have  influenced  the  results.    Delay  of  emergence  was  reported  in 
one  test  each  for  seed  treated  with  Ceresan  and  Yellow  Guprocide, 

Only  6  cooperators  reported  the  chief  causal  organism.     Five  found 
Pythium.  and  one  Rhizoc tenia  to  be  responsible . for .  most  of  the  infection 
in  their  tests. 

The  contrast  betYjeen  the  1943  and  the  1944  coooerative  tests  is  par- 
ticularly noticeable.     In  1943  orily  2  out  of  19  tests  showed  signifi- 
cant improvement  in  stand  from  seed  treatment, . while  in  1944  with  6  of 
the  same  treatments,  25  out  of  the  29  tests  in  which  conditions  v.'ere 
satisfactory  for  germination  shewed  significant  imorovements  from  seed 
treatment.    On  the  average  the  1944  tests  were  conducted  at  slightly 
lower  tem^peratures  and  with  somewhat  more  rainfall  during  the  germina- 
tion  oeriod  than  in  1943)  but  these  factors  do  not  apoear  to  explain 
the  results.     Cooperators  will  remember  that  the  information  sheet  ac- 
companying the  1944  seed  packets  contained  the  following  statem.ent: 
"For  the  1944  test  a  seed  lot  of  Detroit  Dark  Red  that  appears  highly 
susceptible  to  damping  off  and  that  shows  a  mean  emergence  period  sig- 
nificantly longer  than  the  1943  seed  lot  has  been  selected." 

In  the  writer's  ODinion  the  differences  in  vitality  and  susceptibili- 
ty of  the  two  seed  lots  are  chiefly  responsible'  for  the  difference  in 
results  of  the  two  years.    This  opinion  is  supported  by  the  similarity 
of  the  average  of  all  cooperative  tests  and  results  obtained  in  tests 
under  controlled  conditions.     The  resu].ts,  therefore,  illustrate  the 
important  effect  that  quality  of  seed  may  exert  in  seed  treatment  tests. 

Conclusions :  In  most  of  the  tests  conducted  in  1944 »  seed  treatr^.ent 
with  Arasan,  Ceresan,  or  Yellow  Guprocide  significantly  increased  the 
emergence  of  Detroit  Dark  Red  garden  beets.  Arasan  at  dosages  of  0,5% 
and  1.0%  gave  the  best  results,  'liether  the  differences  bet?'een  these 
two  justify  the  use  of  the  1.6%  dosage  is  not  clear.  The  striking  ben- 
efits from  seed  treatment  in; the  1944  tests  in  contrast  to  the  limited 
benefits  in  1943  are  attributed  chiefly  to  differences  in  vitality  and 
susceptibility  of  the  two  seed  lots. 


UNIVERSITY  OF  CALIFORFIA,    COLLEGE  OF  AGRICULTURE,,  DAVIS. 
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III.     CARROT  S^SD  TREAT?.>1EI-^S 
B.  H.  Davis 


Cooperative  seed  protectarxt  tests  were  conducted -on  carrots  for  the 
first  tL-ne  in  1944 .    The  following  protectants  and  dosages  were  tested 
on  the  variety  Chantenay:    Arasan  and  Spergon  at  .5  and  .75^j  Semesan  . 
at  ,U2%i  and  red  cooper  oxide  and  zinc  cxide  at  1%  by  weight  of  seed..' 
Data  were  received  from  19  of  the  22  lots  of  seed  planted  by  18  cooDera- 
tors  in  16  States  and  one  Canadian  Province.     Of  the  19  tests  8  showed 
significant  differences  bet-zjeen  treatments  at  the  5%  level,    a  siLTiiriary 
of  the  enviropj-iental  conditions  in  these  19  locations  ane  given  in  Table 
4  and  a  summary  of  the  seedling  counts  and  statistical  significance  are 
shovm  in  Table  5. 

An  analysis  of  combined  data  produced  a  homogeneous  grouo"'"  if  tests  . 
38,  3>  39,  and  26  are  omitted.    The  averages  and  statistical  analysis 
for  the  15  tests  follov:: 


.   Average  number  of  seedlings  ■  ] 

A^Brage  ■ 
error 
^vari- 
'ance 

'     '  :L.D.S.* 

: Value: 

No.  :Ara- 

of  ;san 
tests:  .5? 

!Ara-  I Sper-:Soer-: Seme- 
isan    :  gon  i  gon  :  aan  : 
'  .5%  '-.^5%  :.42%  ,: 

Red    :          :  : 

Copper:  Zinc   :  : 
Oxide : Oxide : Check 
1%  :    1%  I  : 

15  :25.9 

:27.1  ;24.1  ;23.3  !22.4 

:24.5  ;22.7  ;20.3. 

30.67 

9.00  ,*  2.0 

Least  difference  reauired  for  significance  at  5?  level. 


In  these  1944  tests  seed  treated  with  all  the  above  protectants  at  the 
dosages  indicated  produced  a  significantly  greater  number  of  seedlings 
than  the  control.     The  best  material  was  Arasan  which  at  the  .75/'-'  dosage 
was  significantly  better  than  all  other  materials  and  at  the  . 5^  dosage 
was  better  than  all  except  red  copper  oxide,  and  Spergon  at  .5/^«     No  sig- 
nificant difference  was  obtained  between  the  two  Arasan  dosages.  '7ith 
the  exception  of  red  copper  oxide  which  was  significantly  better  than 
Semesan,  no  significant  differences  occurred  between  any  of  the  other  ma- 
terials. 


Roessler  ^  Leach,  see  page  6. 
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Tabic  4.    Location,  tixTie  and  envirorjnental  conditions 
of  cooperative  carrot  seed  tests  conducted  in  1944 


'  Soil 

Germinat^Lon 

• 

Period^ 

• 

:  : 

Total 

:Mean  airrl^b.  of 

♦ 

'Plant- 

rrlant- 

:        :!ioisture : 

: temper- 

: da^/s  to 

Coop. 

ing 

1  ed 

:        :      at    :  : 

cipi- 

ature 

em.er- 

no. 

:Locale 

:  data 

:  in* 

:  dH  '.planting:  Type 

'  tation 

'Min. 

'  ^rjce"^ 

:  J 

t       ■"«             .  '     ■  < 

in. 

OTP  op 

r  r 

39 

:Wash. 

:  4/1 

: 

:  5 .  5  •  ^timum :  Sandy  Loam 

2.44 

39-59 

— 

26 

:N.  Y.  : 

6/25 

•C-  Bed 

'5.7  tOptinu  :n:Muck 

** 

.    O  /'-lUj? 

46 

:  Canada 

:  4/  21 

:  -    :      -  :ComDOst 

Z>y-oo 

0 

8 

:Ga.  : 

3/11 

Gard. 

5.7  :      -      : Cecil  Clay 

:  4.70 

.   L4.1. — 0  0 

•      IS  LCI  • 

J?/  1 

•G  Tied 

7.14:    ^'■■'et    :Clay  i^oam  : 

Cp-  ,  ^ 

I 

17 

:Mass.  : 

4/26  : 

F  : 

6.07:     '''/et    :  Sandy  Loam:  .39 

:  42-71 

\  14 

25 

:N.  Y. 

5/10 

i* 

6.15:  Q5tLmum :  Sandy  L oam:: 

.49 

30B 

:Okla. 

3/14 

:  F 

6.17:     Dry  :Loam 

2.08 

J  (  ^0 

27 

:N.  C. 

4/7 

:  F 

5c6l:    'Vet     !  Sandy  Loam* 

4.08 

51-75 

- 

30C 

: Okla .  : 

"i/ 2.L  '. 

F 

5 . 14 : CotLmum: Sandy  Loam: 

.26 

;  38-63 

- 

13 

:Iowa  : 

4/17 

F 

7.0  :     ^'ret  : 

•  ■.\J-o<^  •  • 

Jl  -L  ( 

r 

6..40:0ptLmLim:Silt  Loam  : 

2.25 

61-79 

10 

2 

: Calif .: 

9/4  : 

F  : 

6.8  :    ''"et    :  Sandy  Loam: 

'  58-99 

10 

r 

: C  onn . 

5/20 

G  Bed 

:6.2  : Very ?Jet: Sandy  Loam 

:  64-85 

•  8 

.  20 

:'''inn,  i 

5/15 

F  : 

5.5  :0-^timrjn:Silt  Loam  :  .99 

56-74 

38 

:Va,  : 

2/23  : 

F 

5.85:  Optimum:  Sandy  Loam. 

.  3.77 

:  37-56 

:  22 

32 

■:Pa. 

5/16 

Gard. 

6.9  :  Opt im^um:  Clay  Loam.  : 

3.18 

56-78  - 

10 

23 

:N,  J, 

5/1 

F 

5. 25 ''Optimum:  Sassafras 

1.97 

56-78  : 

15 

7 

:Fla,  : 

2/22 

F 

:     Loam.  : 
6.2  :    Dry     : Everglades 

:  54-85 

:  10 

:  Peat 


NOTE:        F-field;  G-greenhouse;  Gb-greenhouse  benches";  G  Bed-greenhouse 
beds;  Gard . -garden, 
^^atered 

a  "^o.  of  days  to  emerge"  was  taken  as  the  time  betv'jeen  planting 
and  tim.e  when  m'-^jority  of  seedlings  had  emerged. 

b  I'^Jhen  sufficient  data  xvere  supplied  the  "germination  oeriod"  was 
arbitrarily  considered  as  50^  longer  than  "number  of  days  to 
em.erge"  in  order  to  include  data  on  moisture  and  temperatures 
during  the  oeriod  of  oost- emergence  damning-off.    In  some  cases 
the  environmental  data  were  suoplied  only  to  the  tim.c  when  the 
m^ajority  of  seedlings  emerged. 
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Counts  on  post-emergence  damping-off  v:ere  made  by  three  co operators. 
Although  the  percentage  of  seedlings  with  damoing-off  vv-as  lovjest  in  the 
Arasan  treated  olots,  the  data  are  too  meager  to  draw  definite  conclu- 
sions.    Further  data  on  damoing-cff  were  furnished  from  one  other  test 
(•'■c.  26,  Kev^hc-^ll,  N.  Y. ) .    Severe  damping-off  Di-ev^iled  at  the  tlr.e  the 
first  counts  ivere  m^sde.     The  sigraficant  differences  between  treatr.ents 
reported  for  these  counts  v/ere  lost  v:her.  s  second  .count  ws  taken  11 
days  later  when  all  remaining  plants  appeared  healthy.  . 
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5.  p.  Doolittle  snd  F.  3.  Beecher 


The  cucumber  seed  treatment  tests  of  1944  "^-ere  essentially  a  repetition 
of  those  of  1943  snd  were  designed  to  test  again  the  value  of  certain 
ne^'''er  protectants  =s  co^:pared  -'ith  others  long  in  common  use.  dust 
trestnient  vlth  Nev:  Improved  Ceresan  7'jas  included  because  of  some  demand, 
for  a  Drotectent  that TAjould  also  disinfect  the  seed  surface.    Ths  use  of  Fe?j 
Imorc^-ed  Ceresan  was  suggested  by  recent  V'ork  cf  3.  H.  Davis  and  C.  K. 
Kaenseler  of  the  Ve'-  Jersey  Experiment  Station,  in  TAihich  they  sho-ed  the 
value  cf  the  Te^.v  Improved  Ceresan  dust  2s  a  treatment  for  tomato  seed. 

The  treatments  used  vere:    Arasan  {C.3%  by  *veight  of  seed);  lelloYJ 
Cuprocide  (l.C^);  Spergon  (C.3-);  Neiv  Improved  Ceresan  (0.3^^0;  Semesan 
an  untreated  check.     Seed  of  the  variety  "A  and  0"  r.jas  used, 
in  th-  trials.     Through  the  kindness  of  h'rs.  Vivian  K.  Toole  of  the 
Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering,  tests  of 
genminatior  -'ere  made  ^Ith  seed  sam.ples  from,  each  treatment  and.  the 
check,  ac^or'ing  to  the  rules  of  the  Association  of  Official  Seed  Anal- 
ysts.    The  tests  'rere  mada  during  June  19^4  and  shoY.'ed  no  significant 
differ o:':co2  in  termination,  the  figures  for  the  various  samples  ranging 
from  5^.25  to  61.7.5  percent.  ■  It  T-as  evident  that  the  seed  used  was  low 
in  germination,  but  it  seemed  possible  that  this  might  lead  to  more 
marked  differences  between  protectant  trn-tm.ents. 

The  seed  ^"ss  treated  at  Beltsville,  ■  "aryland,  and  samples  sent  to  the 
various  cooperators.    The  tests  were  planted  in  5  randomJ.'-zed  blocVs  m.ade 
UP  of  6  treatmert  plots  of  ICC  seeds  each.    The  data  ^-ere  record ?d  on 
the  basis  of  total  emergence. 

Table  6  gives  locations,  time  of  planting,  environmental  conditions, 
and  av:r-gG  num.ber  of  days  recuirc-:^  for  amrergence  of  seedlings.  -The 
data  on  totaiL  o.mergcnce  and  their  statistical  significance  are  ;~ivcn  in 
Table  7. 

Table  8  shc^'s  th :  number  of  tests  in  --hich  seedling  emiersence  for  any 
single  tr::atr:cnt  -^-as  significantly  gr -^rtcr  than  that  for  any  othei  treat- 
m.c.nt  and  indicates  the  relative  value  of  the  various  treatments  in  this 
set  of  tests  '"hen  co.Tpared  in  such  a  ^''ay. 

Data  were  received  for  l6  trials  conducted  in  IC  States.    Five  of 
these  tests  were  conducted  in  the  greenhouse  and  11  in  the  field.  One 
test  '\Tas  lost  because  of  unfavorable  .iionditions  and  11  of  the  rem.aining 
trials  did  not  show  statistically  significant  .differences.    Three  of  the 
4  significant  tests  had  been  planted  in  the  greenhouse.    In  1943? 
practically  all  of  the  tests,  both  in  the  field  and  greenhouse,  showed 
significant  differences  and  it  would  seem,  therefore,  that  field  condi- 
tions in  1944  were  less  favorable  for  dam/oing-of f . 
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Some  of  the  19^^  tests  classed  as  non-significant  show  considerable 
differences  in  the  means  for  certain  treatments.    Individual  com.pari- 
scns  ci  a  number  of  such  •differences  ^•■.dthin  the  individual  Lests  have 
shov.Ti  ohat  in  occasional  instances  they  are  statistically  significant, 
although  the  great  ma.iority  are  not.    The  results  of  these  conioarisons 
did  not  affect  the  relative  ratings  of  treatments  as  shov/n  in  Table  S. 

In  2  of  the  h  tests  shovdng  significant  differences  in  em.ergence 
data,  all  treatments  were  significantly  better  than  the  untreated 
checks.    In  the  remaining  2  tests,  U  of  the  5  treatments  Yjere  suoerior 
to  the  check.     Differences  in  total  scores  of  the  treatm.ents  in'~'icated 
thai  3emes£n  and  Snergon  v:ere  the  ..lost  effective  materials  in  1944. 
Arasan,  vkich  in  1943  seem.ed  definitely  superior  to  other  treatm.ents, 
did  not  give  oarticularly  good  results  in  the  1944  trials,  -'hile  S'oer- 
gcn  -proved  much  more  effective  than  in  1943.     The  treatment  with  New 
Imoroved  Ceresan  dust  gave  significantly  better  emergence  than  the  ch€:cks 
in  all  L  trials,  but  frequently  ^.-a?  not  so  effective  as  certain  other 
treatm.ents.     The  value  of  this  treatm.ent  for  cucumbers  can  onl;^^  be  de- 
termined by  fiu-^trer  work. 


BUREAU  C:^  FLAhT  ,  SCIL3,  X:^  AGRIC^'LTURAL  ^^GT^^T'O, 

BTLTSVILLT ,  _  'AR^I  AND . 


20 


V.    LETTUCE  SSEP-  TRSAT^iE^^S 
X.  Parris 


Durir';:  19liU,  the  follomn^:  che.nical  seed  treatments  -vere  tried  on 
lettuce:     red  cooner  oxide  k2%  b"  v:eight),  zinc  oxide  k2%)  ,  Semesan 
(0.2^),  Arasan.  (2%),  and  Spergon  (2<) .    Ten  sets  of  data  from  9  co~ 
operators  located  in  8  states  "v^/ere  subirJLtted  for  summation  and  analy- 
sis.   Five  ccooerators  re-oorted  significant  differences  bet'^Teen  treat- 
ments . 

The  data  given  in  Table  9  indicate  the  geographical  location  and  the 
key  niimber  of  each  coooerator,  and  the  ore  vailing  environmental  condi- 
tions for  each  test. 

In  Table  10  are  given  the  10  tests,  arranged  in  order  of  their  r?- 
seectiv-.  error  variances,  and  th^  m.ean  oercent  seedlings  emerged  per 
treatmient.     To  these  data  have  been  aoplied  an  analyeis  designed  by 
Roessler  and  Leach  (see  footnote,  oage  6)  lATlch  aojliee  the  '."-l: -.^ouare 
test  to  determine  fhs  ho"jogeneity  of  data  from  dj.ffej.  ent  Icc^uions, 
Four  tests ;   (n^o.Tbers  UO .   35,  25?  and  30P;  va.th  love  error  variances 
fall  into  homogeneous  grouo  1;,  four  other  tests  (l4;  33,  34 >  and  8) 
formi  homogeneous  group  2,  while  tests  1?  and  3CA  stand  apart  and  dis- 
tinct froi::  each  other,  having  still  higher  error  variances. 

Emergence 

The  least  difference  necessary  for  significance  bet^.\'een  the  means  of 
Group  1  is  3.5  seedlings  (Table  11).     Thus  all  seed  treatments  are 
significantly  better  than  the  control.     Red  cooper  oxide  (2%)  is  the 
best  treatm.ent  vhile  ^emesan  is  the  poorest,  but  tnere  is  no  signifi- 
cant difference  between  the  copper  oxide  and  Spergon,  or  between  the 
cooper  oxide  and  /-rasan. 

In  Group  2,  the  least  difference  necessary  for  significance  is  6.0 
seedlings.     Here,  unlike  finding's  in  Group  1,  red  coooer  oxide  is  of 
no  benefit  ovei-  the  control,  v.'hich  i"  likewise  true  of  Semesan  and 
■-rasan.     Soergon  continues  to  be  significantly  better,  but  is  no  bet- 
ter than  the  also  significant  zinc  oxide  treatment. 

Tests  17  ?nd  3CA  may  now  be  considered.     In  both,  significant  dif- 
ferences be'i'.een  treatm.ents  -AT-^e  found  by  tbe  respective  coooerators; 
in  test  17,  Spergor,  zinc  oxide,  m-i  red  copper  oxide  increased  seed- 
ling em.ergence  by  sigrif  leant  am.ounts ,  but  there  was  no  significant 
difference  betv^een  the  3  tr'atments,  an^'  in  test  3CA  all  treatm.ents 
except  zinc  oxide  incra's.^'d  emer^zence  over  the  control,  but  none  of  the 
others  V'/as  better  than  any  other  treatm.ent. 
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Post-eTier^ence  Dsm-oing-off 

Two  cooperators  reported  the  oresence  of  oost-emergence  damping-off. 
However,  no  significance  could  be  attached  to  the  data,  less  seedlings 
dying  in  check  rows  than  in  rows  from  treated  seed. 


Summary 

Seed  treatment  seems  to  be  a  worth^^hile  Drocedure  for  lettuce.  Soergon 
(2%)  treat i-d  seed  shows  the  most  consistent  benefits  over  untreated  seed 
of  the  treatm.ents  tried  in  1944. 

VI"7Gi:"IA  TRUCK  EXP^RBr^^T  '^'^-.^IC",  rX^FClK,  VIRGINIA. 
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A.  G.  reVn^ll 


Dampin^-Of f  Control 

Sloven  tests  for  damping-off  control  and  tvjo  for  smut  control  vvcre  con- 
ducted by  ccoDerctors  in  11  States.    Yellow  Globe  onion  seed  vjas  treated 
for  the  damping-off  control  tests  by  shaking  in  a  flask  vjitb  the  follo^^^- 
ing  fungicides,  each  at  t"  o  dosage  r?tes        indicated  (^'-eight  b-^^^sis): 
Arasan  1  and  ,  $/•  ;  Fermate  1  and  .5/':  ;  Red  Copper  Oxide  1  and  ,5%^  Snorgon 
1  and  ,  5'-. ;  S.:-mesan  .5  ^"nd  -ind  V?sco  U,  3  -'^nd  ly-.    The  cooper-."  tors 

counted  out  rnd  sov/nd  100  seeds  for  each  of  6  replications  for  3?ch 
treatment  and  check.    Some  tests  'A?ere  Ji&dc  outdoors  and  some  in  green- 
houses, as  indicated  in  Table  12.    In  Chic  sufficient  seed  7'as  treated 
to  perrj-t  its  being  sovti  mth  a  drill,  in  which  case  yield  records  rath- 
er th.en  st^n::  counts  were  obtained.    In  all  other  cases  seedling  stands 
were  record': d  2  to  6  reeks  after  sov'ingo    A  summ- ry  of  these  counts  is 
given  in  T-ble  13  as  testimony  to  the  valu':  of  the  trc^-^trLrnts .    The  rel- 
ative values  of  th':  treatments  r':'r.;  given  in  Tables  14  ""nd  15-    In  5  out 
of  the  11  tests  significcnt  differences  were  obt'^-ined,  2  of  these  bi:ing 
greenhouse  trials.     The  6  failures  to  obtain  significant  differences 
might  h?ve  b^en  eue  to  l^^ck  of  inoculum  or  in  some  cases  to  unfavor-^ble 
soil  temeer^tures  (California,  Idsho). 


From  a  stud-  of  the  comeincd  date  from.  U  tests  showin?:  sigr  if  leant 
differences  (T'^:ble  13)  it  aoee-rs  (a)  th-t  for  damiOing-cff  control  both 
levels  of  Arasrn.  Fermate,  and  Sernxs^n  were  better  th.-n  the  chec'^s  and 
the  other  tre";tm.ents ,  (h)  th'?t  there  vas  no  difference  bct^.'^een  these 
three,  .-^nd  (cj  that  tre^^tments  v.dth  Seergcn,  Red  Cooper  Cxi-T'e,  ''.nd  V-s- 
co  U  "••'-re  not  sigr_ific-'ntly  bett'.r  th-'^^.n  the  checks.     In  on^  greenhouse 
test  (.'■srylrnd)  the  hiigher  dosage  levels  m.-^y  h-^ve  given  slightly  better 
results  than  the  lo^'^er,  but  in  the  dry  sandy  soil  of  Long  Isl-'^nd  the  on- 
"oosite  ^'^as  very  definitely  true,  so  that  on  the  whole  there  s:-ems  lit- 
tle re.- sen  for  recommending  the  hi?her  doseges  until  further  evid  ence 
is  secured. 

Costs  -^s  comouted  by  Gordon  for  tr.:'ting  100  oounds  of  seed  ore  s'^id 
to  be:  Ai*as-^n  -^t  .5%-  64  cents;  S  ernes- n  at  .3%  -  oS  cents;  Ferae  te  at 
.5e  -  35  cents.    The  bl-^ck  color  of  Fermrte  is  believed  by  somio  to  be 
handicao  enough  to  offset  its  lower  pric-. .    The  effectiveness,  fevor:-*- 
ble  color,  md  safety  of  .'rasen  com.pel  the  writer  to  meke  it  his  first 
choice  where  the  d-'^nger  from  dameing-off  is  gre.''t  enough  to  warrant  e 
seed  tre-'-tment  for  onions.    D-:ta  in  T^ble  l6  seem  to  emeh'"size  th-^  value 
of  this  choice  where  e-^rt  of  the  benefits  from  sm-ut  control  may  be  duo 
to  d'~  ■oe;"g-off  control. 
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/ 


Smut  Gontrcl 


Yellov;  Globe  seed  was  moistened  ^-vith  a  %  "met  hoc  el''  sticker  solution 
and  then  shaken  together  Y;ith  the  fungicide  in  an  electric  oaint  can 
shaker  for  5  rrlnutes  or  until  each  seed  T^jas  thoroughly  coated.    The  fun- 
gicides and  treatment  levels  on  ?.  vveight  basis  v-ere  as  lolloi'Vs:  Ar?san 
IGC^  and  75?,  Fermate  100%'  and  75%,  and  ThAcsan  IGO^  and  75%.    In  addi- 
tion to  these  treatments  and  the  check,  the  coooerators  employed  the 
standard  f orm.aldehyde  drio  (1%  comr.ercial  formialin  solution  at  15cc  ner 
foot  of  ro7')  at  the  time  of  sov/ing  the  6  reolicates. 

Data  '-ere  obtained  from.  2  of  the  4  coooerators.     In  Oregon  the  test 
was  made  v-.-ith  6  ICC-seed  reolicates  in  e  greenhouse  bench,  v-'hile  in 
::assachusetts  it  was  outdoors  in  cla*'  soil  -ith  520  seeds  in  each  of  5 
replicates.    In  both  tests  (sec  Table  l6)  all  treatm.ents  were  infinite- 
ly better  than  no  treatment.     Fcrr'a  Idehyde  ^'.-as  the  best,  thovgh  its  su- 
periority does  not  mioet  the  5?  level  of  sigrificance ,  e:/ce-ot  in  the 
greenhouse  test  --hiro  it  was  much  better  than  Thicsan  and  cr.e  of  the 
Ferm.ates.    In  both  tests  the  :^.igher  rate  of  aoolication  gave  better  con- 
trol than  the  lower,  although  the  difference  was  not  ^l^-'ays  a  significant 
one.    The  price  of  Fermate  has  been  in  its  favor  but  its  color  is  muchy 
against  its  ado^ticn  by  m4ickland  onion  growers.    Incidentally,  over  tw^o 
tons  of  onion  seed  w^re  trc-ted  witl~;  Thicsan  IGC  in  Few  Yor'--;  3t-^te  in 
Y^hL  and  the  outlook  is  for  5  times  as  much  in  19^5. 

YCIK  (CC^i^X)  /-G~ICULTUFAL  I'T^Z:.  "^-'T  ST-.TTCr,  ITH.^CA. 
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VII.     P^A  SEED  TREATi.IE-^^TS 
W.  T.  Schroeder 


Enough  pe^  seed  of  the  variety  Thomas  Laxton  was  treated  to  provide 
5  reolications  of  ICC  seeds  from  each  treatment  for  76  tests  by  coop- 
er? tors  in  26  States  and  in  ore  Province  in  Canada.     The  seed  was  fur- 
nished gratis  by  Grites-Moscov^  Growers,  Inc.     The  following  treatments 
were  m^de  in  -  rotary  seed  tre-^ter:    Red  Cuorocide  at  0.251?  (2  1/4  oz. 
per  bu. ) ,  Aras^^n  ^rd  Soergon  at  0.16?^  (l  1/2  oz.  oer  bu. )  ,  and  Arasan 
and  Spergcn  at  0.223%  (2  oz.  oer  bu. ) ,  by  v^eight.    Samoles  of  each 
tre-ted  lot  v.-ere  submitted  to  the  seed  laboratory  of  the  New  Jersey 
Agricultur-^l  Experiment  Station  for  germination  tests  and  the  results 
are  -s  fellows:     Check  -  93. C  oercert;  Red  Cuorocide  (0.251?)-  -  93.0 
percent;  Arasan  (C.lo?^)  -  93.5  oercent;  Arasan  (0.223'^)  -  93.5.  per- 
cent; Spergon  (C.l67^^)  -  93.0  percent;  Soergon  (0.223^)  -  9-.C  per- 
cent.   All  tests,  exceot  No.  30,  v;ere  conducted  'onder  field  conditions. 

Shortages  of  time  -?nd  labor  resulted  in  the  collection  of  total 
emergence  date  from  only  53  tests  in  23  St-tes  and  "strong  olants"  data 
from  37  tests  in  15  States.    All  datv  rere  analyzed  as  individual  ran- 
domized block  tests  and    s  combined  tests  based  upon  the  homo -^'eneity 
of  error  variances  (method  of  E.  3,  Roessler  --^nd  L.  D.  Leach).     The  lo- 
cations; Dl-^nting  dates;  soil  tyoe  ^nd  reaction;  mioisture  condition  of 
seed  bed;  precioitation;  minimum,  m.^ximum.,  and  m.ean  air  temperatures 
from,  planting  to  aver-^ge  date  of  em.ergence;  and  -average  number  of  days 
to  emerge  -^rc  set  forth  in  Table  17. 

Total  Emcr.gence 


Tot-^l  ererrcnac  varied  widely  in  the  different  locations,  ranging 
from  3.2  oercent,  to  96.4  percent  in  the  checks.     Significant  differ- 
ences in  emergence  occurred  in  32  (61  percent)  of  the  53  individual 
tests,  as  indicated  in  Table  13.     On  the  basis  of  all  tests,  the  aver- 
age em.er ;  ence  of  all  treatmients  " 'as  31  percent  cor.pared  to  63  percent 
for  the  checks. 

The  em^ergence  data  from  the  four  group  analyses  are  given  in  Table 
19.     'U.l  treatmerts  are •  significantly  better  than  the  checks  in  Groups 
I,  II,  and  III;  rc  significant  differences  occurred  in  Group  IV..  The 
number  of  irdiviHual  tests  in  the  3  significant  groups  represents  94 
percent  of  the  total  number  cf  tests.     In  Group  I,  Spergon  at  0.223^ 
is  better  than  Arasan  at  C.I67?.    In  Group  II,  Spergon  at  0.^23^' is 
better  than  Eed  Cuorocide  at  0.251%  and  Arasan  at  0.167%  and  0.223^; 
Spergon  at  C.l67%  is  better  than  Red  Cuprocide  at  0.251%  and  Arasan  at 
0.167:^;  Arasan  at  0.223%  is  b-tter  than  Red  Cuprocide.    In  Group  III, 
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Table  20.    Summary  of  individual  tests  with  Thomas  Laxton 
peas  on  nimiber  of  "strong  plants,"  analyzed  as  randomized 
block  tests  (arranged  according  to  the  3  grouos  of 
the  combined  analyses) . 


Test :  Location: 

Average  number  of 

"strong  plants 

r  J 

r.'lbJJ 

from 

seed  treated-  with 

Value  : 

• 

unecKi 

Red 

:      Arasan  : 

S person 

• 

* 

Guprocide: 

 L 

0.251? 

: 0.167? 

:0.223?: 

14A: 

I'd. 

>  89.6 

92.6 

94.0 

94.2 

92.8 

92.8: 

1.47 

F.S. 

17A: 

'  !ass . 

90.4 

92.8 

95.2 

95.0 

94.6 

96.6: 

4.23 

\  3.14 

2CA: 

rinn. 

69.2 

90.2 

87.2 

83.0 

91.6 

90.4: 

21.58 

:  5.36 

23A: 

T-  T 

i.    0      o'  .  • 

37. 6 

91.6 

87.2 

38.2 

89;2 

88.0 

:  1.13 

:  F.S. 

233: 

L\  J, 

90.6 

91.2 

90.8 

94.0  • 

93.4 

93.4 

;  1.96 

:  N.S. 

2UDx 

Y. 

39.0 

91.0 

^5.k 

90.2 

86.6 

88.8 

1.76 

:  F.S. 

3Q1' 

Okie  . 

37.2 

85.0 

32.3 

89.0 

87.2 

88.0: 

138.17 

:  5.07 

35B: 

S.  C. 

30.2 

81.8 

89.0 

35.4 

36,8 

91.8 

:  5.67 

:  5.39 

36  a  ; 

S.  D. 

74.2 

81.8 

79.3 

80.0 

82.6 

78.0 

'  2,54 

:  F.S. 

3aA: 

Va. 

30. 0 

79.0 

35.2 

92.0 

87.6 

39.8: 

152.80 

:  5.40 

kUB: 

^^Jyo. 

.  94.8 

92.8 

95.0 

95.2 

94.0 

96.2 

0.52 

:  F.S. 

Canada 

91.8 

91.2 

95.2 

93.6 

92.8 

93.4: 

0.54 

:  N.S. 

lOE: 

Idaho  : 

49.4 

50.6 

53.4 

43.8 

51.2 

55.4 

:  0.04: 

N.S. 

14B; 

\ 

47.8 

85.6 

79.4 

85.2 

37.6 

91.4 

:  44.45: 

7.08 

17B: 

'^ass.  : 

81.4 

85.2 

32.^:^ 

73.0 

84.2 

75.6 

:  3.12: 

8. 24 

20B: 

'■"inn. 

65.2 

.  84.2 

77.3 

76.0 

30.8 

34.2- 

5.37 

9.05 

2Uki 

N.  ^ , 

70.4 

79.0 

77.8 

^7.0 

77.0 

83.2: 

3.66: 

8.79 

•  2AB: 

r.  Y. 

42.2 

67.4, 

69.0 

73.2 

03.0 

o9»o: 

18.70 

:  7.69 

240: 

N.  Y. 

83.0 

•  84.8 

88.-2 

88.8 

86,6 

89.4 

:  0.8C: 

F.S. 

27A; 

r.  C.  : 

7.4 

27  2 

10. 4 

14.4 

14c8 

16.8 

^  5.26 

6.45 

30B: 

Ckla . 

'  78.4 

Q1.3 

90. 0 

QT  ), 
y± .  4 

88.6 

89.0: 

5.06 

:  6.51 

30' . : 

Okla. 

:  72.0 

89.0 

39.6 

h^O  ? 
O7  .  <c 

90.8 

92.8 

13.01 

\  6.21 

35A: 

3.  C. 

67.6 

30  L 

f^7  0 

88.6 

89.6 

:  13. 10: 

7.03 

36B: 

S.  D. 

47.^ 

'-■X  .  '.J 

67  3 

77.4 

82.8 

23.73 

7.19 

Va. 

•  71  6 

91.6 

90.3 

01  r 

93.8 

95.0 

12.70 

:  7.00' 

Va . 

•  75  L 

80.8 

82.4 

89.0 

33.4 

82.4' 

1.60 

:  F.S. 

Va. 

:  6.3 

57.4 

42.3 

55.8 

57.4 

71. OJ 

35.30 

;  11.00 

41  : 

'"l.  Va. 

:  lU.U 

77.6 

85.4 

84.2 

34.3 

83.0 

J  2.89 

7.78 

42i.: 

"fis. 

:  76.8 

•67.6 

80.6 

77.6 

72.0 

74.4: 

1.95 

:  F.S. 

42B: 

Wis. 

:  62.2 

71.4 

66.8 

72.3 

71.2 

74.0 

:  3.14 

>  2.34 

44A: 

^"yo. 

35.0 

^8.8 

88.0 

89.4 

90.2 

93.2 

:  0.845 

N.S. 

45B: 

Canada 

:  76.4 

73.0 

^7.8. 

32.6 

38.0 

89.6: 

6.55 

:  12.30 

27B: 

N.  C. 

:  8.8 

43.2 

30.8 

31.8 

46-.  8 

56. 0: 

■  3.72 

25.16 

3C.: 

Okla. 

:  3.0 

56.6 

39.3 

59.6 

41.0 

56.2: 

13.14 

:  17.26 

38D: 

Va. 

:  68.8 

76.4 

32.0 

80.3 

80.0 

34.2: 

0.70 

5  F.S. 

43A: 

•^is. 

:  24.8 

59.2 

69.6 

77.6 

62.0 

76.4 

7.14 

:  21.48 

43B: 

\Us. 

'  20.8 

66.3 

63.8 

72.0 

62.6 

70.2 

1  6.90 

:  2.17 
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all  treatments  are  better  than  Arasan  at  0.16??;  Arasan  at  ^,22%  and 
Spergon  at  both  C.l67^  and  0.223%  are  better  than  Red  CuDrocide;  and 
Spergon  at  0,22%  is  also  better  than  Spergon  at  0 .167^."  and' Arasan  at 
6,223%, 

The  relative  values  of  the  various  treatments  are  best  summarized  by 
the  number  of  times  that  thej^  are  reoorted  significantly  better  than 
some  other  treatm.ent  or  the  check.    Such  data  converted  to  a  score  rep- 
res-^.nting  the  percentage  of  the  m.aximum  number  of  tLmes  any  one  treat- 
ment could  bo  better  than  all  other  treatm.ents  is  given  in  Table  22. 
The  scores  obtained  from  both  anal'^scs  arc  of  the  same  order  and  indi- 
cate Spergon  at  C. 223?  to  be  superior,  followed  in  order  by  Spergor  at 
0.16??,  Arasan  at  0.223?,  Red  Cuprocide,  and  Arasan  at  0.167?.    The  su- 
periority of  Spergon  at  0.223%  is  further  demonstrated  by  the  fact  that 
it  ^^las  scored  u'^on  by  some  other  treatment  only  3  tii'iics  out  of  a  oos- 
siblc  160  in  the  individual  tests  and  none  in  the  combined  anal^^scs. 

The  possible  orotective  value  of  scea  treatm.ent  against  fertilizer 
injiory  is  demonstrated  in  tests  nmibcrs  38A  and  3SB,  conducted  in  Vir- 
girAa.     Both  tests  were  olanted  si.:;ultaneously  in  the  same  soil.  The 
seeds  in  test  No,  38A  were  planted  in  rows  in  which  fertilizer  had 
been  previously  mixed  with  the  soil;  those  in  test  No.  33B  in  rows  in 
which  no  fertilizer  was  applied.     The  emergence  data  show  a  m.uch  lower 
stand  in  the  fertilized  checks  than  in  the  unfertilized;  v-hereas,  the 
stand  among  the  various  treatments  is  practically  identical  regardless 
of  fertilizer  application. 


"Strong  Plants'* 


SL-.'JLlar  trends  with  resoect  to  the  effect  of  treatment  v/ere  obtained 
on  numbei  s  of  "strong  plants."    Significant  differences  in  number  of 
"strong  plants"  occurred  in  24  (65  percent)  of  the  3?  individual  tests 
listed  in  Table  20. 


The  combined  tests  v-'ere  analyzed  in  the  3  groups .  listed  in  Table  21. 
All  treatm.ents  are  significantly  better  than  the  check  m  all  3  groups. 
In  Group  I,  Arasan  (C.223%)  and  Soergon  (0.16??)  and  (0.223?)  are  better 
than  Red  Cuprocide;  Arasan  and  Spergon  at  0.223?  are  better  than  Arasan 
at  0.167?.    In  Group  II,  no  differences  occurred  among  treatments,.  In 
Group  III,  Spergon  at  0,223;b  is  better  than  either  Arasan  or  Spergon  at 
0.167^. 


The  relative  values  of  the  various  treatments  with  respect  to  ^'strong 
pla-ts"  are  given  in  "^able  22.    In  general,  they  s'^ow  the  same  trend  as 
in  total  e.nergence,  except  that  Arasan  at  0.223?  has  a  higher  score 
than  Spergon  at  O.I67?. 
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S-ummary 


The  19^4  data  indicate  that  all  materials  are  beneficial  to  the  emer- 
gence of  oeas.    Significant  imDrovement  in  emergence  was  obtained  in  61 
percent  of  the  individual  tests.    ^'Then  all  individual  tests  were  ana- 
lyzed in  the  combined  tests,  significant  increases  in  emergence  vjere  ob- 
tained in  groups  vvhich  represented  94  percent  of  the  total  individual 
tests.    Similar  trends  v/ere  obtained  with  the  "strong  olant"  data.  As 
in  previous  years,  Soergon  gave  the  best  results.    Spergon  at  2  ounces 
per  bushel,  however,  was  better  than  the  lower  rate  of  1  1/2  ounces  oer 
bushel.    Arasan  at  2  ounces  oer  bushel  and  Spergon  at  1  1/2  ounces  per 
bushel  appeared  to  be  equally  effective.    Arasan  at  1  1/2  ounces  per 
bushel  and  Red  Cuprocide  at  2  1/4  ounces  per  bushel  were  inferior,  but 
better  thsn  the  untreated  seed.    Both  Arasan  and  Red  Cuprocide  rccuire 
graphite  to  insure  a  seeding  rate  equal  to  that  of  untreated  seed. 


m''  Y(rK  ST^'T^  AGRICULTURAL  ^XPERIriE^T  STATIC' %  GENEVA 
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VIII.    V^G^TABLE  SCYBEAN  SEED  TREATM^^.S 


R.  H.  Porter 

Seed  troatment  trials  with  vegetable  soybean  seed  were  conducted  by 
13  cooperating  stations  in  1944  but  reports  from  one  were  not  received 
in  time  to  be  included  in  the  statistical  analysis  and  summary. 

Of  the  17  reports  only  5  gave  results  in  which  significant  differ- 
ences occurred  between  percentages  of  germination  from  treated  and  un- 
treated seed.    The  variety  used  was  Banzei  and  the  seed  was  of  high 
quality  vdth  a  germination  of  98  percent  in  the  sand  test  conducted  by 
the  Iowa  StaLe  College  Seed  Laboratory. 

The  treatments  were  Arasan,  Spergon,  and  Fermate  each  at  the  rates  of 
.156  and  .208  percent,  which  are  equivalent  to  1  1/2  and  2  ounces  per 
bushels  respectively. 

All  Diets  v^ere  planted  in  randomized  blocks  of  5  replications,  each 
replication  consisting  of  7  rows,  2  feet  apart,  rows  3  feet  long  and  100 
seeds  per  row.    The  ranges  (replications)  were  end  to  end.    Each  coop- 
erator  was  given  a  different  randomization  of  numbers. 

The  data  obtained  from  emergence  counts  made  by  each  cooperator  are 
given  in  Tables  23  and  24.    Table  23  includes  the  5  plots  in  which  sig- 
nificant differences  between  the  untreated  and  one  or  more  treated  lots 
were  obtained.    The  data  from,  the  other  12  plots  are  shown  in  Table  24. 

In  addition  to  the  analysis  by  nlot ,  two  over-all  analyses  were  made, 
one  with  the  data  from  the  5  locations  given  in  Table  23  and  a  second 
with  the  data  from  all  17  locations.    The  results  of  these  analyses  are 
as  follows: 

1.  Analysis  by  plot  (Table  23). 

Significant  increases  in  emergence  from  the  treated  lots  above  the 
untreated  occurred  once  in  Florida,  3  timrs  in  New  Jersey,  4  times  in 
New  York,  6  tim.es  in  South  Carolina  and  once  in  Virginia.    In  no  case 
was  any  treatment  significantly  lower  than  the  untreated,  but  there 
are  several  instances  where  a  treatmient  was  significantly  different 
from  others. 

2.  Over-all  analysis  of  data  in  5  plots  (Table  23). 

Taking  the  data  as  a  whole  in  the  5  plots  in  which  significant  dif- 
ferences occurred  the  analysis  gave  4.35  as  the  least  difference  for 
significance  between  the  means  at  the  5  percent  point,  which  indicates 
that  the  miean  of  the  percentage  emergence  for  each  of  the  6  treatments 
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Table  23  -  Percent  emergence  of  treated  and  untreated  Banzei  soybean 

seed  in  five  locations. 


Emerg;ence  by  Treatments 


Arasan 

:  Spergon 

J        Fsrmate  : 

Test 

Cooperating 

: Check  :1  1/2 

:  2 

:1  1/2  : 

2 

SI  1/2  : 

2  : 

IDS# 

no. 

Station 

oz. 

:  oz . 

:     oz .  : 

oz . 

:   oz.  : 

oz .  : 

6 

Fla.  : 

91.4 

94.0 

95.8 

97.0 

94.6 

91 

88.2 

5.57 

23 

N,  J. 

90.8 

95.0 

90.0 

93.4 

94.2 

95.6 

88.0  : 

2.99 

25 

N.  Y.  (L.L): 

91.6 

96.6 

94.2 

97.6 

94.0 

96.4 

96.0 

:3.00 

35 

S.  c. 

'  39.8 

53.0 

62.6 

53.6 

58.2 

64.2 

65.6 

:8.15 

38k  Va.  (Hanpton)  : 

88.4 

88.0 

91.4 

91.8 

95.2 

91.2 

91.6 

3.76 

Mean  % 

80.4 

85.3 

86.8 

86.7 

87.4 

87.2 

85.9 

:4.85 

#LDS  -  Least  difference  for  significance  between  treatments  at  5%  point. 


Table  24  -  Percent  emergence  of  treated  and  untreated  Banzei  soybean 
seed  in  12  locations  in  each  of  which  no  significant  dif- 
ferences between  treatments  occurred. 


Test: Cooperating 

Check 

:  Arasan 

:  Spe 

r^on  : 

Perm 

ite 

no.   :    Station  : 

:1  1/2  : 

2 

:1  1/2 

:     2  : 

1  1/2  : 

2 

:     oz.  : 

oz. 

oz. 

:     oz. : 

oz.  : 

oz. 

13  Iowa 

93.2 

94.2 

92.2 

94.8 

94.8 

93.4 

95.6 

17  Mass.(Walthara) 

'  91.6 

94.4 

90.8 

89.8 

95.2 

90.6 

91.0 

27    M.  C. 

:  87.4 

84.2 

90.0 

87.8 

87^0 

34.8 

90.4 

28    N.  Dak. 

5  93.2 

92.8 

94.4 

94.2 

92.4 

92.6 

95.8 

29    Ohio  : 

76.8 

78.6 

85.8 

86.8 

83.6 

76.8 

80.2 

30  Okla. 

83.0 

94.0 

•91.8 

92.4 

94.2 

92.6 

93.0 

32    Pa.  (Collet): 

97.0 

96.8 

97.0 

97.0 

97X 

96.6 

97.6 

33    Pa.  (Burpee) 

90.0 

91.0 

92.2 

93.4 

95.4 

93.4 

93.2 

34    S.  C.  : 

91.4 

91.2 

91.2 

94.6 

94.6 

89.6 

94.2 

38B  Va.  (Diamond  Si^: 

82.6 

84.6 

87.0 

81.2 

89.2 

89.2 

90.0 

39  Wash. 

•  93.6 

95.0 

91.8 

94.4 

94.8 

89.6 

86.0 

Za    W.  Va. 

93.2 

94.6 

92.4 

96.4 

92.0 

94.4 

96.0 

Mean  %  emergaice 

:  87.0 

89.3 

90.0 

90.4 

93.3 

89.5 

90.2 

for  all  17  plots 


was  significantly  higher  than  that  of  the  untreated.    It  must  be  recog- 
nized  that  such  an  analysis  is  based  on  selected  data,  which  procedure 
may  be  questionable  in  that  the  probability  may  be  higher.    The  only 
reason  for  this  grouping  is  that  the.  results"  in 'the  other  12  plots'^^ere 
either  extremely  variable  or  the  differences  were  uniformly  small.  In 
the  latter' case  it  must  b'e.  sssumed"  that  the' 'conditions,  for  seed  germina- 
tion were  equally  favor- ble  for  the.  treated  and  untreated  samples. 

3.    Over- a  11  anc-lysi.s  of  the  data  in  1?  plots. 

^"hen  the  -analysis  wa.s  m.ade  .of  all  the  data  grouped  together  it  was 
found  that  there  were  signify c:^nt  difiefGhces  beti'veen  per^- 
centages  as  between  locations,  the  least  difference  for  significance 
being  10.32  ^t  the  5  percent  point.    An  examination  of "tHe"d^t a  indi- 
cates .that  any  significant  differences  are  largely  the  result  of  loca- 
tion rather  than  treatment  -^nd  only  in  the  South  Carolina  plot  are  the 
differences  between  individual  treatmients  equal  to  or  greater  than 
10. 32.     The  means  of  all  treatments  in  the  1?  plots  are  so  close  to- 
gether that  the  only  treatment  which  might  possibly  be  considered  su- 
perior to  the  others  is  Soergon  (2  oz.). 

The  conclusion  that  may  be  drav/n  from  the  tests  in  19UU  using  seed 
of  Banzei  so^'bean  vjith  an  exceptionally  high  vitality  is  that  seed  pro- 
tection was  of  some  value  in  about  1/3  of  the  locations  cind  not  all  com.- 
pounds  were  equally  effective  in  each  of  those  locations..    All  the  plots 
in  which  significant  differences  occ^lrred  "were,  in  states  along  the  At- 
lantic seaboard.    In  3  of  those  the  soil  was  optimum  as  to  moisture  and 
in  2  it  v^as  wet  at  planting  time.    Seergon  at  the' rat e  'of  .  2  ounces  per 
bushel  gave  the  most  consistent  increases  in  em^ergence  over  the  untreat- 
ed not  orAy  in  the  5  selected  plots  but  in  all  the  17  plots.'   Given  uji- 
favorable  conditions  for  germination  in  the  field,  ^one  could  expect  seed 
protectants  to  be  of  value  even  -'-ith  seed  of  high  vitality  and  if  seed 
of  low  vitality  were  used  the  benefit  should  be  greater.     The  tests  in 
1945,  if  continued,  should  include  a  lot  with  less  vitality  than  that  of 
the  19LL  lot..  , .  ■  ■  • 

IC-k  ST        COLLEGE  of' AGRICULTUx*:  A'D  :ECH.^:AC  ARTS,  ICJA 


k5 


G.  K.  Parris 


During  194^5  the  follomng  chemical  seed  treatr^ents  vjere  tried  on 
spinach:  -  Arasar:  (C.25a-  and  C.5Cfs  b^,^  weight),  Fermate  •  (C.  3C?  and  C.?^), 
and  Zinc  oxide  (1.5%  and  2.0?).     Thirty-six  sets  of  data  from  29  coop- 
erators  located  in  25  States  of  the  United  States  and  one  Canadian  Prov- 
ince ^vere  subniitted  for  analysis.     Nineteen  cocDerators  reported  signif- 
icant differences  betvjeen  treatments. 

The  data  given  in  Table  25  indicate  the  geograDhical  location  and  key 
number  of  each  coo^erator,  and  the  orevailing  environmental  conditions 
for  each  test.    In  Table  26  are  given  the  36  tests,  arranged  in  order 
of  their  respective  error  variances,  and  the  mean  oercent  seedlings 
emerged  oer  treatment.    To  these  data  have  been  aoplied  an  analysis  de- 
signed by  Roessler  and  Leach  (footnote,  oage  6),  i-^'hich  applies  the  Chi- 
souare  test  to  determine  the  hom.ogeneity  of  data  from,  different  loca- 
tions.   Eighteen  tests  (num.bers -27,  2S,"'29A,  3^-,  'Sa,  29B,  35,  17,  45, 
3BB,  2,  20,  44,  2L,  3CA,  10,  38C,  and  SB)  with  low  error  variances  fall 
into  homogeneous  Group  1,  and  15  other  tests  (30C,  5,  36,  -1,  4,  31,  30B, 
33,  23,  L2,  19,  34,  43,  3,  and  32)  constitute  a  second  hom^ogeneous 
grouo  (GrouD  2).     Two  tests,  both  ^'ith  very  low  error  variance  (25  and 
41)  do  rot  fit  i:'to  either  Grouo  1  or  Group  2  and  must  be  considered 
alone  (Group  3).     Outstanding  is  test  no.  14  which  has  an  error  variance 
so  large  that  it  cannot  be  fitted  into  any  one  of  the  three  groups. 

Emergence 


The  least  difference  necessary  for  significance  between  the  m.eans  of 
Group  1  is  1.7  seedlings  (Table  27).    Thus  all  treatm^ents  are  better 
than  the  control,  and  zinc  oxide  is  the  best  treatm.ent.     Between  Arasan 
and  Penmate  there  is  no  significant  difference.     Zinc  at  1.5""  is  just  . 
as  good  as  zinc  at  25&  and  the  same  is  true  of  different  rates  of  Arasan 
and  Permeate. 

In  Group  2,  the  lea-^^t  difference  necessary  for  significance  is  2.8 
seedlings.    Again  all -treatments  are  better  than  the  check,  and  again 
zinc  is  the  superior  of  Arasan  and  of  Formate.     There  was  no  difference 
betwieen  rates  of  aoplication  for  zinc,  r-.rasan,  or  Ferm-te. 

In  GrouD  3  the  sam.e  general  .trends  hold. 

Post-emiergence  Dam.ping-off 

Thirteen  coooerators  reported  post-em.ergence  data,    "'.■hen  analysed,  9 
tests  shelved  no  significant  difference  between  treatments.    In  one  of 
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the  4  tests  where  a  significant  difference  v;as  found,  more  seedlings 
damped-off  "where  treated  seed  was  planted  than  in  the  checks,  leaving 
only  3  treatments  "vvorthy  of  consideration.     In  all  3  tests ,  zinc  oxio.e 
and  Arasan  reduced  post-emergence  damoing-off  significantly;  there 
seemed  to  be  no  difference  bet^-'een  rates  of  ao-^lication.    In  2  out  of 
the  3  tests,  Fermate  reduced  damoing-off,  also  without  difference  be- 
tween rates  of  chemical  apolied. 

Summary 


As  recogrxized  previously,  and  reoeated  in  1944 j  seed  treat^iient  of 
sninach  is  worthwhile,    Arasan,  Fermcte,  and  zinc  oxide,  at  all  rates 
tried,  gave  si5:nif leant  increases  over  untreated  checks.     Hov;ever,  in 
1944  the  best  trGotment  ^/^-as  zinc  oxide,  either  at  or  at  2,r,  Fcr- 

m.ate  (like  zinc  oxide)  is  abrasive  to  soinach  seed,  and  in  view  of  the 
1943  and  19/^4  findings  the  use  of  this  r.aterial,  either  commorci^.lly  or 
in  national  cooperative  seed  treatm.ent  tests,  is  not  to  be  encouraged. 
The  failure  of  Arasan  to  measure  up  to  zinc  oxide,  as  found  in  1943 j  is 
disappointing,  for  this  material  is  not  abrasive  and  seedsmen  dislike 
the  graohite  thc"^'  have  to  add  as  lubricant.    Seed  bags  in  which  graoh- 
ite-treated  seed  has  been  stored  decay  more  raoidly  than  ba^-s  "-without 
graphite  and  are  practically  impossible  to  clean,  and  their  resale  vrlue 
is  m.uch  reduced. 

Reduction  in  the  rate  of  zinc  oxide  from  2.C%  to  1.5%  means  a  s?ving 
in  cost  of  treatment  from  tO.A5  to  "C.6G  per  IOC  pounds  of  seed  to  rC.34 
to  ^0.45.    It  aiaj^  be  of  interest  to  report  that  seedsm.en  in  the  Tide- 
water area  of  Virv-rinia  have  actuallv  been  using  zinc  oxide  at  the  1.5p 
rate  for  years. 

vi^^ir^iA  T'^u'^K  TTF:^.r-ErT  st;-TIc:^  tcrfclk,  v^ginia. 
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A  let  of  sweet  corn  seed  of  the  variety  loana  with  a  low  germination 
test  (73%)  purposely  selected  for  the  19^^  cooperative  tests.  Al- 

though the  data  from  such  a  low  vitality  lot  favor  the  use  of  seed  pro- 
tectants, it  ivas  hooed  that  the  potentialities  of  the  various  orotec- 
tants  would  be  brought  out  more  strongly  than  in  the  past  when  seed  lots 
with  high  germdnation  tests  were  used. 

Tvjo  dosages  (1.5  and  3.0  oz,  oer  bu.  )  of  k  protectants,  Semesan  Jr., 
Arasan,  Snergon,  and  Barbak  C,  were  planted  along  with  the  nontre^ted 
in  5  replications  of  IOC  seed  each.    From.  32  lots  of  seed  planted  by  24 
coooerators  in  15  States  and  one  Canadian  Province,  data  were  received 
from  30.    Records  of  the  environmental  conditions  prevailing  at  each  of 
these  locaticxps  arc  given  in  Table  28  and  the  mean  seedling  counts  and 
the  statistical  significance  of  the  data  are  presented  in  Table  29. 

It  is  highly  significant  that  of  the  30  tests  conducted  2?  or  9C% 
showed  a  significantly  higher  em.ergence  from  the  treated  than  from  the 
nontreated  seed.     This  is  a  much  higher  percentage  than  that  obtained 
in  previous  years  when  seed  lots  with  high  germination  tests  v.:ere  used. 

The  nurni'-er  of  tests  in  which  seedling  em.ergence  for  one  treatment  was 
significantly  greater  than  that  for  each  o'Lher  treetm.ent  and  the  rela- 
tive value  of  the  several  treatments  follows:     (Maximum  score  2l6) 


ColUxnn 
1 

I-umber 

of  tim.:s  treatment  in  Column  1 
was  better  than 

'Score 

of 
treat- 
:m.ents 

Semesan  Jr. 

:  Arasan  : 

Soergon 

Barbak  C 

•Check 

1.5 

3.0  : 

1.5:3.0: 

1.5 

.3.0 

.1.5 

t3.0 

Semesan  Jr. 

1.5: 

1 

:     5  . 

2 

'  7 

'  15 

Semesan  Jr. 

3.0: 

5 

1  : 

:  2 

:  1 

7 

:  5 

•  11  : 

32 

Arasan 

1.5: 

21 

22 

:        :  1 

13 

11 

:  23 

22  ' 

25 

:  138 

Arasar 

3.C: 

22 

21  : 

2  : 

16 

:    S  : 

26 

:  24 

26  ^ 

145 

So ergon 

1.5: 

11 

:  6 

18 

15 

:  21 

Soergon 

3.0: 

18 

17 

5  ' 

22 

21  : 

25 

:  108 

Barbak  G 

1.5: 

1 

2  • 

3 

Barbak  C 

3.C: 

1 

1 

3  : 

8 

i  13 

Check 

1 

1 
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An  analysis  of  combined  data  oroduces  a  homogeneous  group  (footnote, 
page  6)  if  tests  34,  L  and  3SA  are  omitted.    The  averages  rnd  statisti- 
cal analysis  for  the  27  tests  follows: 


•  •  1         ^  .  rAverage:  : 

jvTo.     :  Average  Number  of  Seedlings  terror  :     F  : 

of  ;Semesan  Jr.:  Arasan  :  S^er^gjon  :  Bsrbak  G  :Check:vari-  : valuo:L.D.S* 
tests:  1.5  :  3.0  :1.5:  3.C:  1.5:  3.0:  1.5  :3.C  :  :ance    :  : 

27  :45.9  :U7.U  :597:6l, 4: 51.2:55-3: 42.0  :44.2:  39^9:33.28  :  26.8:  1.4 

*  Le?st  difference  required  for  siRnificsnce  at  5%  level. 


In  those  1944  tests  seed  treated  ^jith  each  of  the  four  r)rotectants 
at  the  dospges  indicated  oroduced  a  significantly  greater  num-'cr  of 
seedlings  than  the  untreated  seed,     Arasan  was  the  outstanding  protec- 
tant, follovjcd  by  Soergon,  Scmescn  Jr.,  -^^nd  Barb.»k  C,  with  each  jr.a- 
terial  sigrAficantly  better  than  each  following  mat';.rial.    Also,  in  the 
case  of  each  orotectant  the  3  oz.  dosage  w- s  significantly  better  than 
the  1.5  oz.  dosage. 

Data  on  "very  weak  seedlings"  were  obtained  from  19  of  the  30  tests. 
These  data  v'ere  not  treated  statistically  but  the  mean  emergence  and 
the  oercentage  of  the  seedlings  classified  as  "very  weak"  were  calcu- 
lated for  the  check  and  for  each  of  the  4  protectants  (both  dosares 
combined)  for  the  19  tests  taken  as  a  group.     These  data  are  -aresented 
below: 


■    •  Percent 
Protectant         Mean  emergence           'Yeak  Seedlings 

Arasan  6l.O  7.14 

Spergon  53.7  9.6l 

SeD.es an  Jr.  46.8  11. 16 

Barbak  C  43o  12.52 

Check  39.9  12.69 


It  will  be  seen  that  the  Ic  est  oercentage  of  weak  seedlings  and  the 
highest  mean  emergence  were  obtained  from  seed  treated  with  -^rasan  and 
that  without  e:<:ceotion  the  higher  the  m.ean  emergence  for  the  treatm.ent 
the  lower  the  percentage  of  weak  seedlings.     Thus  the  seed  orotactant 
may  benefit  not  only  by  increasing  the  total  emergence  but  also  by  de- 
creasing the  oercentage  of  weaklings  in  the  final  stand.    This  same  re- 
lationshio  held  for  the  results  obtained  in  1943  ^^Jhen  it  was  stated 
that  the  data  "would  indicate  definitely  tbat  a  greater  benefit  may  be 
derived  from,  treatments  than  are  shown  in  the  'total  emergence'  used  in 
calculations . " 
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Data  on  the  .nean  height  of  plants  su^oolied  by  one  cooperator  (-Brooks, 
Florida)  taken  34  days  after  planting,  show  that  both  dosages  of  Arasan 
are  significantly  better  than  all  remaining  treatir.ents  e^ceot  Semesan 
Jr.  at  1.5  oz.    The  poorest  results  were  obtained  with  Barbsk  C.  The 
order  of  the  three  best  treatments  was  Arasan  3  oz,_,  Arasan  1.5  oz., 
and  Spergon  3  oz,,  which  is  the  same  order  as  that  based  on  increased 
total  emergence.     The  order,  on  the  same  basis,  for  the  remaining  treat 
ments  is  altered  somewhat,  oarticularl'^^  with  resDcct  to'  dosages.  How- 
ever, the  order  for  materials  is  again  the  same,  namely;  Arasan,  Sper- 
gon, Semesan  Jr.,  and  Barbak  C, 

D'-^ta  on  uniformity  of  emergence  v/ere  supplied  from  ono  test  (No.  14, 
Cox,  Maryland).    Two  counts  wore  made,  onG.  14  snd  a  second  28  days  afte 
planting.    The  percentage  of  the  final  r^ean  stand  that  had  emerged  at 
the  time  of  the  first  count  ranged  from  95.5  to  82.3.    'Vith  only  one  . 
test  th-3  d^ta  .-ro  too  meager  to  drav^  definite  conclusions  but  they  sug- 
gest that  those  treatments  which  cive  the  highest  mean  emergence  and. 
the  lowest  -oorcentage  of  weak  seedlings  also  encourage  pro.mpt  and  uni- 
form emergence. 

From  the  st-'ndpoint  of  increased  emergence,  decreased  percentage  of 
weak  seedlings,  increased  plant  growth  (l  test)  and  uniformity  of  emer- 
gence b-sed  on  2  counts  at  14  O'-^y  periods  (1  test),  /ir'san  is  the  out- 
standing miaterirl  in  the  1944  cooperative  sweet  corn  tests. 


j^.'^^y  A^^iC'T^^^^^AL  b.'tebdt::^  STATIC'^  i^^':  eruns^vick,  i"^:  j^,s^y. 
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XI.     TO^  V-.TO  SEED  TREAT'' ^r^TS 
S.  P.  Doolittle  and  F.  S.  Beecher 


The  19hk  trials  of  seed  Drotectants  included  most  of  the  trestnents 
used  in  the  19^-3  tests  and  were  intended  to  suDply  further  evidence  as 
to  the  relative  value  of  certain  of  the  older  standard  treatments  and 
some  newer  compounds  now  being  rather  widely  used.     The  single  new 
treatment  in  1^44  consisted  of  the  use  of  New  Improved  Csresen  as  a 
dust.     This-  treatment ,  introduced  by  B.  H.  Davis  and  C.  ^-i.  Hsenseler 
of  the  New  Jersey  Experiment  Station,  presents  a  Dossible  substitute  for 
the  1-12C0  New  Im.proved  Ceresan  dip  now  generally  applied  to  seed  used 
for  tomato  plant  production  in  the  South. 

All  of  the  seed  (Rutgers  variety)  vras  treated  at  Beltsville,  "'ar^/jiaid, 
and  sent  to  the  cooperators,  who  planted  it  in  5  randoirdzed  bloc^-^s  each 
consisting  of  7  treatment  plots  of  ICC  seeds  each.    The  data  were  taken 
on  the  basis  of  total  emergence  and  were  analyzed  statistically  by  a 
standard  method. 

Through  the  kindness  of  'Trs.  Vivian  K.  Toole  rf  the  Bureau  of  Plant 
Industry,  Soils,  and  Agricultural  Engineering,  seed  sam.Dlcs  of  each- 
treatment  and  the  check  were  tested  for  germination  according  to  the 
rules  of  the  Association  of  Official  Seed  Analysts.    The  testing  was 
done  during  June,  1944,  and  there  were  no  significant  differences, 
the  final  figures  ranging  from  94.0  to  96.75  percent . 

The  treatments  used  were:    Spergon  (0,3%  by  weight  of  seed);  Arasan 
(0,3%)',  Sem.esan  (0.3^);  Yellow  Cuprocidc  (1.5^);  New  Improved  Ceresan 
dust  (0.5%)  3  a  5-minute  dip  in  a  i-12C0  solution  of  Nevr  Inoroved  Cere- 
san; and  an  untreated  check. 

In  the  tomato  tests,  data  were  received  for  14  trials  conducted  in 
various  localities  in  11  States.    Eight  of  these  trials  were  made  in 
the  greenhouse  and  6  in  the  field.     Two  of  the  latter  trials  were  aban- 
doned because  of  crusting  of  the  soil,  and  no  emergence  counts  were 
made. 

Table  30  shows  the'  location,  time  of  planting,  environmental  condi- 
tions, and  average  number  of  days  required  for  emergence  of  seedlings. 
The  data  on  total  emergence  and 'their  statistical  significance  are  giv- 
en in  Table .31* 

Table  32  shows  the  number  of  tests  in  which  seedling  emergence  cf 
any  single  treatment  was  significantly  greater  than  that  for  any  other 
treatment  and  indicates  the  relative  value  of  the  various  treatments 
in  this  set  of  tests,  when  compared  in  such  a  manner. 


60 


(D 
Q) 
CO 

O 

-P 

O 
-P 

Cm 
O 

CO 

o 

•H 

4^ 
•H 

T? 

O 
O 


-P 
Q) 
•H 

CO 
Q) 
-P 

ft; 
-p 

CO 

-p 

CO 

CD 

-p 

-p 
c 

(D 

-p 

CD 


O 

CD 
H 


0) 

too 

§ 

0 

O 
-P 

CO 

CO 

-P 

,ci 
(D 
-P 


J>-  to  to  C\l  •      I  CTNrHtO 

H         iH  rH  r-l 

o 


-cf-vO  C\i  -c:  -cT 
O  cr^  Cr^  t'" 


I     I     I     I  i 


to  u-\  C-.  vO 
Oxi  o-^,  nO  -J-  -:r 


tr?  CN  o 
J>-  O  CO 


tc  C) 
c\i  -cT  -cr  ^ 


to 
to 


to 


X        K      I   i      re  to 


M  O       C5  C5  O 


C5 


!>5  .H 

^J'  4^  -p  -P 

(D    D  CD 

>  O  fe 


0  CD 

-         O  Q 


I  I  i  1 

-P    >5  -P  -P  -P  -P 

a  ^  .CD  P  a, 


o  o  o 


-P 

a, 
o 


c^2  !>-  r—: 
vD       »r\  Lr\  ^ 


CNi  cvi  to 


o  o 


E5  ^• 
CD  CO 

o  o 


6   a  Ei 
ct5  CD 

o  o  o 


'2  T3  T3 

See 

cxJ  a; 


r>r,        >i  >i 
IT! 

c  c  n  G  c 

CD  cd  CO 


CO  OO  fO  CO  CO  CO  ^ 


cd  o  5 
CO 

cd  C  cd 

o  cr.  o 

^-^  CO 


•H 

-P 

CD 

-P 

cd 

T3 

1  ^ 

Q) 

O 

•P 

u 

Cd 

Cm 

-p 

cn 

-P 

!m 

O 

-p 

1  ^ 

CO  • 

CD  O 

cv 


OOvOCNi  J>-MDrHO 


CV 


^    •    •    •  ,         •    .  to  >. 

O   Cd  T3  X5     •     •   cd     •   CD   Cd  '  cd  • 

C3  C^J        .'s:  S  ^  Oh        >  >  fT-  .- 


<=i:  m 

tf,.  -d-  u-\  c^.  u-\  to  to  O 


61 


CO 
-4-5 

CO 

(D 
■P 

-d 

(D  . 

0  o 

-P  r-{ 

1  - 

o  w 
-p  -p 

c: 

(D  Q) 
>  -P 

•H 

-P 

o 

?H  O 

o 

O  X5 
O  0) 

o  s 


Cm 

CO  C 
-P 

CO 

c 

0  0 

>^ 
0  fH 

^  i 

05 


0 


15 

a) 
-p 

05  =  0 

^  =  «H 
O 


05 
> 


I  C 
> 

I 


c  p. 
03  -H 

0 
U 
0 

o 


v0^tCC^tOO->^rH    I  »r\i-rN 

vr\uA-d-Oj>-o'oC\i  rHfH 
C\2 


CTN  O 

C^rHOC>C\iC0CnC0  CO  GO  CO  CO 
•    .    •    •    •  ^  S  Uc;  !Si  2:^  ^,  !7/. 


!  O  tX)  CV  t^-j  n£)  O  -<t  tx?.  O  -vO 
"^r-HCTN-^-j-vvO  I>-0  rH-^-^^ 

t-o  to         tx}  u-\  t-:  o  tr;  u-\  rH  co 


CV  w  -cr  >sO  --O  tX'  Cvi  O  CM 

cv  rH  o  c\;  O  o  o'^     c\i  ti: 

CTn  O       O"-  O  ^       r>       VJo  -~a  cm  OU 


•^0^  i  vOO-c!-0<5C\2C\>vOOC\'vD-00 
u-\^    .     .     .     .  •  

-cr     o  tc  t'  cvi  vo  to  ctn 

O  O  [>  CTn  tC'  •iX  O'   u>  rH 


o 


CD  0 

^  CO 

CD 

>  c 

I  s 


tc  tx  no     c\'      c\-^  <T .  o  vo  <:) 

•  ••••••••••• 

UAl>-CVU-\rHCNiO(NrHrHO~T 

cc      cc  cr-  vo  tc  tx~  tX;  ^tn  rH  to 


,-^.o  (V>  ITN  -Ci 

o :     cr     t?;  c^- 


Cvi  tC       n£)  f  C  -cT  -ct  O 


ir\  D — T  c^-  c\i 
u-^>  tC' t^  '    "  cv 


0 


t/:  ^  c\i  cv  tC'  t"  -ci- 1-  '^  O  t--;  tr^ 

O  to  I>-       tC  u-N  to  CO  H  tx. 


§ 

0 

-P 

m 

CO 

Cm 

-P 

•     .  05 

^^i;  nr. 

CO 

-P 

O 

-P 

P- 

w  • 

0 

0  o 

ir\  (TN  i-r\  o 

rH  CNi  -J- 

C  

O  03  X5  •  O!  CD  03 
C5  O  12^  ^  CL.  >  > 


tC  tr; 

C\2  cf^  c^  OA 


•H 

-P 

Oh 

-p 

•H 

-d 

0 

-p 

00 

0 

ch 

•H 

0 

O 

-P 

-p 

•H 

O 

o 

P 

c; 

rH 

•H 

■p 

o 

CO 

62 


•H 

CO 

1 1 

f-" 
>-l 

I  ~1 

0) 

o 

0) 

CD 

-P 

CO 

(D 

O 

?^ 

-P 

0) 

Cm 

i 

•H 

-P 

p: 

3 

O 

?^ 

ch 

CD 

C 

> 

CD 

b.O 

(D 

U 

> 

CD 

-P 

(D 

CO 

iH 

^0 

a) 

> 

O 

C^;  O 
•H 

0 
rH 

^1 


rH 
O 

e 

-p 

c 

CD 


CD 

(D  O 

^  <D 

-P  X 

C  O 

4^ 

CD  Qh 

^.  C 
H  ro 

S  O 

II 


-P  -P( 


?H  O 

^  .H 

(D 

P- 

CO 


!  ^ 
1.5 


a.  c 

M  CO 

a) 

?  ?^ 

0)  CD 


CD  :=5 


I  Q. 


CN2  rH        tSO        [>-  O 


CNi  ur\  Lr\  Lf-N  ^11 


t         I  III 


i  I         I  -      I     •  « 


I   <H    I  ^ 


I  I 


I    C^,  r-\  (M 


CM 


I      I  I 


CD  — 


-P 
CO 


CD 


c  a  g 

b.  '  05  f/:  O 

CO  (D  rH 

CD  !3  H 

O'  f-^  CD  O  CD 

CO  -ci;  a-  >-'  ^-^ 


O        ^  ^ 

:i  o       o  c 
e: 


CO  Q 
CD  (D 

o 


0) 

o 

CD 


TO  0 
CO  -P 
03 
CD 

u 
-p 

:=5 


63 


Only  5  of  the  12  tests  included  in  the  above  tables  showed  signifi- 
cant differences  between  treatments.    In  2  of  these,  all  6  protectant 
treatments  geve  sigrdficantly  better  stands  than  the  checks.    Five  of 
the  6  treatments  were  superior  to  the  check  in  U  of  the  5  significant 
trials  and  k  treatments  were  superior  in  all  5  trials.    Arasan  dust 
showed  a  definite  superiority  over  the  other  treatm.ents  in  the  total 
score,  but  Semesan,  Yellow  Cuorocide,  and  the  Ceresan  treatments  all 
gave  good  results.    Spergon,  as  in  1943 j  seemed  definitely  less  effec- 
tive than  Arasan  and  others  as  a  treatment  for  tomato  seed. 

The  perform.ance  of  Mew  Improved  Ceresan  as  a  dust  indicates  that  the 
use  of  this  material  in  dust  form  may  eventually  replace  the  dip  method. 
A  general  inspection  of  the  data  sho" s  no  evidence  of  seed  injury  in 
any  trial  and,  as  a  protectant,  it  equaled  the  1-12C0  dip  treatm.ent  and 
was  about  as  effective  as  any  treatm.ent  other  than  Arasan,     Seed  germi- 
nated in  soil  did  not  show  any  pronounced  retardation  in  seedling  emer- 
gence and  groYJth.    Since  the  Ceresan  treatments  combine  effective  sur- 
face disinfection  with  a  good  degree  of  protection  against  ore-emcrgerjce 
damping-off ,  they  possess  definJ.te  value  in  tomato  seed  treaumort. 


BUREAU  OF  PLAIT  iroUSTRY,  SOILS,  AIT)  AGRICULTURAL  ENGIN^ERirG, 
BELT3VILLT,  ^VJ^YLAr^. 
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XII.  ^  STO^^RY 


During  1944  a  total  of  236  unifcrni  seed  treatment  tests  I'vere  conducted 
by  40  ccoperators  located  in  29  States  and  two  Canadian  proyinces . on 
10  vegetable  crops  as  part  of  a  cooperative  project  started  in  1940  un- 
der the  auspices  of  a  coirmittee  apoointed  by  the  .American  Phytopatholo- 
gical  Society.  , 

The  crops  tested  this  year  ^^'erc  edible  soybeans,  beets,  carrots,  cu- 
curnber,  lettuce,  onions,  peas,  spinach,  s'-A'eet  corn,  and  tomato. 

In  each  case  seeds  from  a  single  lot  vjerc  treated  by  a  croD  leader 
at  soecifiod  dosages  and  in  a  unifor";i  manner  w'ith  three  or  more  seed 
nrotectants  and  distributed  to  coooerators  who- conducted  germination 
tests  in  soil  using  5  replications  of  IOC'  seeds  each. 

The  1944  results-  for  the  several  croos  presented  by  the  crop  leaders 
are  briefly  sUiTjnarized  below:  .  ■  • 

S-dible  Soybeans;     R.  H.  i?ort:r  obtained  reports  from  17  tests 
conducted  by  16  cocoerators  in  14  States  on  Banzoi  soybeans  treated 
with  Arasan,  Spergcn,  and  Fermate,  each  at  ratee  of  1  1/2  and  2  oz. 
per  bushel.    The  results  sho^-ed  tha'"  seed   ^rot  ctants  ^'ore  of  som.e 
value  in  about  one-third  of  trz  tests  conducted.    Sporgon  (2  oz.)  gave 
the  most  consistent  increases  in  emergence.    All  of  the  plots  in  which 
significant  differences  occurred  were  located  in  States  along  the  At- 
lantic Seaboard,     The  tests  showed  th<9t  if  conditions  are  unfavorable 
for  germination  one  could  exeect  seed  protectants  to  be  of  value  even 
with  seeds  of  high  vitality,  and  if  seeds  of  low  vitality  were  used 
the  benefits  should  be  grer^ter. 


Peets:    L.  D.  Leach  summarizes  the  results  of  31  tests  con- 
ducted in  20  States  and  one  Canadian  Province  on  Detroit  Dark  Hod 
Beet  seeds  treated  with  Arasan  (.25/^,   .50"  and  1.00<)  ,  Ceresan  (l.Ofo)  , 
and  Yellow  Cuprocide  (1.5^.)     In  most  of  th:  tests  seed  treated  with 
Arasan,  Ceresan,  cr  Yellow  Cuorocide  gave  significant  increases  in 
number  of  seedlings  com^oared  with  untrc-pted  seed.    Arasan  at  dosages 
of  C,5%  and  l.C?.  gave  the  best  res^^lts  but  it  was  not  clear  whether  the 
differences  between  these  two  dosages  .justify  the  use  of  the  1,0% * 
The  striking  benefits  from  seed  treat.ment  in  the  1944  beet  tests  in 
contrast  to  the  Halted  benefits  obtained  in  a  similar  test  conducted 
in  1943  aT^e  attributed  chiefly  to  differe^ices  in  vitalitv  and  suscepti- 
bility to  seed  decay  in  the  two  seed  lots  used.    These  tests  a^ain 
demonstrate  the  principle  that  weak  seed  lots  or  weak  varieties  may 
show  great'.r  response  to  seed  protectants  than  very  vigorous  seed  lots 
cr  varieties . 
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Carrot:    B.  H.  Davis  reports  from  19  tests  conducted  in  15 
States  and  1  Canadian  Province  on  the  variety  Ghantenay  treated  with 
Arasan  and  Soergon  at  ,55^  and  .75^»-  Semesan  at  •Zf2^  and  red  copper 
oxide  and  zinc  oxide  at  1%  by  weight  of  seed.     All  treatments  ^ave  in- 
creased stands  but  Arasan  gave  slightly  better  results  than  the  other 
materials. 

Cucujiiber:     Under  the  leadership  of  S.  P.  Doolittle  cucuiiibers 
treated  with  Arasan  (.3a)  »  Yellow  Cuprocide  (l.C?),  and  3-eergon  (C.3x) 
were  tested  at  15  locations  in  12  States c    Beneficial  effects  from  seed 
protectants  were  obtained  in  only  about  one-fourth  of  the  tests  con- 
ducted in  194A,  whereas  similar  tests  in  1943  gave  beneficial  effects 
in  practically  all  cases,  indicatirg  that  field  conditions  in  19LL  iNore 
in  general  less  favorable  for  seed  decay  and  damping  off.  Difference 
in  total  scores  of  the  treatments  used  in  19UU  indicated  that  Semesan 
and  Soergon  ^.^'ere  the  m.ost  effective  materials.    Arasan,  which  in  1943 
seem-ed  definitely  superior  to  other  treatm.ents,  did  not  give  particu- 
larly good  results  in  the  1944  tests,  v/hile  Soergon  proved  m.uch  more 
effective  than  in  1943. 

Lettuce;     Ten  tests  on  lettuce  conducted  In  S  States  using 
seeds  treated  mth  red  copper  oxide  (^0,  ?inc  oxide  (Zi) ,  Semeisan  (2^),  •  Arassn  (2r), 
and  Seergon  (2/^'),  and  reported  by  G,  K.  Parris,  seemed  to  sho^v  that 
seed  treatment  is  a  worthwhile  procedure  for  lettuce.     Spergon  (2%) 
shovjed  the  most  marked  benefits  in  these  tests  although  all  treatments 
used  proved  superior  to  the  untreated  seed. 

Onion;    A.  G.  Newhall  reports  on  damping-off  control  from  11 
tests  conducted  in  8  States  and  on  smut  control  from.  2  tests  in  2 
States.    Aporoximately  one-third  of  the  dam.oing-off  tests  shov;ed  bene- 
ficial effect  from  Arasan  (.5%  and  1^),  Fermate  (.5a  and  1%) ,  and  Semer- 
san  (.3/c  and.5^).    No  consistent  improvem.ent  over  the  untreated  seed 
resulted  from  Spergon  (.5?  and  1^),  red  copper  oxide  {,5%  and  l7. )  ,  or 
Vasco  4  (1?^  and  3?). 

Moistening  seed  vdth  5%  "Hethocel"  sticker  and  treeting  with  Arasan, 
Fermate,  or  Thiosan  (each  at  100^  and  75%  bv  weight)  in  2  tests  gave 
good  control  of  smut  in  both  cases  and  gave  some  indication  that  the 
10C%  dosage  was  slightly  better,  than  the  75%  dosage. 

Peas:    W.  T.  Schroeder  received  reports  on  53  tests  conducted 
in  22  States  and  one  Canadian  Province  with  Thomas  Laxtcn  seed  treated 
with  red  copper  oxide  (2  1/4  oz.  per  bu. ) ,  Arasan  (1  1/2  and  2  oz.), 
and  Spergon  (l  1/2  and  2  oz.).    All  materials  proved  beneficial  to 
emerpence  of  peas.     Spergon  gave  the  best  results.    The  2  oz.  per  bushel 
dosage  appeared  to  be  no  more  effective  than  Spergon  at  1  1/2  oz. 
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Spinach;     G.  K.  Parris'  sum-nary  of  results"  from  36  tests  con- 
ducted in  2$  States  and  one  Canadian  Province  with  seeds  treated  with 
Arasan  {.2%  and  .50^- by  weight),  Fermate  (.5%  and  .75?),  and  zinc  oxide 
(1.5^  and  2.C?),  again  suoports  coi^  previous  conclusion  that  seed  tieat- 
ment  of  soinach  is  a  worthwhile  practice.     Arasan,  Fermate,  and  zinc 
oxide  at  the  dosages  used  gave  significant  increases  in  stands  corpared 
with  untreated  seed.    Of  the  three  materials  used,  zinc  oxide  consist- 
ently was  better  than  Arssan  and  Fermate.     The  results  suggested  that 
zinc  oxide  may  be  used  successfully  st  a  dosage  of  1.5^^^  rather  than 
2,0%  as  recojnmended  in  previous  years. 

Sweet  Corn:     B.  H.  Davis  reports  that  3C  tests  conducted  on 
the  variety  loana  in  19  States  and  1  Canadian  Province  using  Arasan, 
Spergon,  Semesan  Jr.,  and  Barbak  C  at  2  dosages  (1.5  and  3.C  oz.  oer 
bu.)  sho^'ed  that  seed  treated  ^dth  each  of  the  protectants  and  at  each 
dosage  produced  a  signif icar:tl"   jreater  number  of  seedlings  than  un- 
treated seed.    The  best  results  were  obtained  with  Arasan,  follo7jed  in 
order  of  decreased  efficiency  by  Spergon,  Semesan  Jr.,  and  Barbak  C.  In 
each  case  the  higher  dosage  was  better  than  the  lower.     The  percentage 
of  seedlings  classified  as  "weak"  7:as  reduced  by  all  treatments,  and 
again  Arasan  gave  the  best  res^ults,  followed  in  order  of  decreased  ef- 
ficiency by  Spergon,  Semesan  Jr.,  and  Barbak  C.    Thus  seed  Drotectants 
may  benefit  not  only  by  increasing  total  emergence  but  also  by  reducing 
the  percentage  of  7'eaklings  in  the  final  stand* 

Tomato:     S.  P.  Doclittle  and  F.  3.  Beecher  received  data  from 
12  tests  conducted  in  10  States  -ith  seeds  treated  with  Siergon  (.3^  by 
weight  01  seed),  Arasan  (.3?-),  Semesan  C3^^)»  Yellow  Cuprocide  (1,5a), 
re¥^  Improved  Ceresan  (.5'^),  sr.d  a  5-minute  dio  in  a  1-12CC  solution  of 
Few  Luproved  Ceresan.    Improved  stands  were  obtained  in  only         of  the 
tests,    '/here  treatments  were  beneficial  Arasan  showed  a  definite  su- 
periority over  the  other  materials  but  Semesan,  Yellow  Cuprccide,  and 
Few  Improved  Ceresan  also  ~ave  good  results.    Spergon,  as  in  1943, 
seemed  definitelv  less  effective  than  the  other  materials  for  treating 
tomato  seeds.     The  Few  Improved  Ceresan  was  equally  good  whether  used 
in  dust  form  or  as  a  dip. 

suBCo^:n:TT^B:  c^'  coobdi^^atiof  of  '^^^'"svz  s^  tr^at"i::t  tests 

C.  Y..,  Haenseler,  Chairman. 


